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Class 10th Math - Exercise 5.2

| EXERCISE 2P |
1. Simplify:
@) 3 N 1 (ii) : 4x 4 5
X—y yv—-Xx x—3x+2 1-x x-2
Gi) —FY ,_ XY iv) —2 - X=O
12x—6y 18x -9y x+2y x—4y°
1 2 2x+3 . 5
v — — Vi -
) x+1 x+2 X7 +3x+2 o) ¥ +x-6 2x'-Tx+6
. 2x y 2y° 7
(vii) - - 2) 2 (viii) 2 TRz
X+y x—y x -y 2x" —=x—=6 3x —4x-4
: x+2 X
(ix) ¥ -x—12 x’+6x+9
1 1 1 . X ’
® St (xi :
x"—4x+3 x —-3x+2 x -5x+6 X—-y y-x
3 2
2. Subtract — from ZX;L—xj?
X +2 (x"+2)

EXERCISE 5.2 - Simplifying Rational Expressions

Question 1(i)

Solution:

Step 1: Note that y — 2 = —(z — y):

Step 2: Combine:

.2
Answer: prarrt where x # y

Question 1(ii)

Solution:

Step 1: Factor denominators:

+

T +y
122 — 6y

rT—y
18z — 9y
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122 — 6y = 6(2z — y)18z — 9y = 9(2z — y)
Step 2: Rewrite:

r+y xr—y
6(2z —y) 92z —y)

Step 3: Find LCD = 18(2z — y):

3(z+y) 2(z —y)
18(2x —y)  18(2z —y)

Step 4: Combine numerators:

3x+3y+2x—2y  Szr+y
182z —y)  18(2x —y)

. . _bSxz+y y
Answer: SEIpzmmE where z # £

Question 1(iii) and (v) [Same expression]

1 2 2x + 3
z+1 x+2 2243x+2

Solution:
Step 1: Factor denominator of third term:
P> +3r+2=(z+1)(z+2)

Step 2: Rewrite:

2 2x +3
z+1 z4+2 (z+1)(z+2)

Step 3: LCD = (z + 1)(x + 2):

(z+2) 2z 4 1) 2z + 3

+D(z+2) (2+D(+2) (z+1)(r+2)

Step 4: Combine numerators:

(x+2)—2(x+1)—(2z+3)
(x+1)(z+2)

Step 5: Simplify numerator:

r+2—-2x—-2—-2x—3=x—2x—2x+2—-2—-3=-3x—3=-3(x+1)

Step 6: Cancel common factor (x + 1):
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—3(z+1) -3

(x+1)(z+2) z+2

Answer: —%ﬁ, where x # —1,x # —2

Question 1(iv) and (vi) [Same expression]

2z Y 29/

4y x—y 12—y

Solution:

Step 1: Factor denominator of third term:

=y =(z—y)(z+y)

Step 2: Rewrite:

Step 3: LCD = (z —y)(x + y):

2x(r —y) y(r +y) 2y°

(z—ylr+y) @@—yl+ty (@-yl+ty)

Step 4: Combine numerators:

2¢(x —y) —y(z +y) — 2y

(z—y)(z+y)

Step 5: Expand numerator:

202 — 2oy — xy — y? — 2% = 22% — 3y — 3y

222 —3zy—3y>
(x—y)(z+y)

Question 1(vii)

Answer: , where x # +y

4x 4 5
22—3x+2 1—z x-—2

Solution:
Step 1: Factor denominators:

> =3r+2=(z—-1)(z—-2)1—2=—(z—1)
Step 2: Rewrite with LCD = (v — 1)(x — 2):

4x 4 5

(z—D(x—-2) —(z—1) =x-—2
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Note: —ﬁ = ﬁ since —(1—z) =z —1,s0 —— = ==

4z 4 5
(z—1)(x—2) z—1 x-2

Step 3: LCD = (v —1)(x — 2):

4z 4(x—2) 5(x—1)

G—D@—2  @-De-2 @-D)a—2)

Step 4: Combine numerators:

do +4(x —2) —5(x —1)
(x—1)(z—2)

Step 5: Simplify numerator:
dr+4e—8—-5x+5=3x—3=3(z—1)
Step 6: Cancel common factor (x —1):

3x—1) 3
(x—1)(z—2) z—2

Answer: -2 where x # 1,z # 2

Question 1(viii) [First one]

2 x — 6y
2

2

1:+2y_x — 4y

Solution:

Step 1: Factor denominator of second term:
2? —4y? = (v — 2y)(z + 2y)
Step 2: Rewrite:

2 B x — 6y
r+2y (z—2y)(r+2y)

Step 3: LCD = (z — 2y)(x + 2y):

2(z — 2y) x — 6y

(z—2y)(xz+2y) (z—2y)(z+2y)

Step 4: Combine numerators:

2(z —2y) — (z — 6y)
(z —2y)(z + 2y)

Step 5: Simplify numerator:
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20 —4dy —x + 6y = x + 2y
Step 6: Cancel common factor (x + 2y):

T+ 2y 1

(r —2y)(x+2y) x—2y

Answer: fzy where x # 42y

Question 1(viii) [Second one - labeled as (ix)]

5 1
24+ —6 222—-T7x+6

Solution:

Step 1: Factor denominators:

>+r2—-6=(r+3)(z—2)222 -T2 +6= (220 —3)(x —2)
Step 2: Rewrite:

5 1

(x+3)(xz—2) (2x—3)(z—2)

Step 3: LCD = (z — 2)(x + 3)(2z — 3):

5(2z — 3) B 1(z +3)
(x—=2)(xz+3)(2x—3) (z—2)(x+3)(2z—3)

Step 4: Combine numerators:

5(2x —3) — (x +3)
(x —2)(x+3)(2x —3)

Step 5: Simplify numerator:

100 —15—2—3=92—18 =9(z — 2)

Step 6: Cancel common factor (z — 2):

9(z —2) B 9
(x—2)(z+3)(2r—3) (2 +3)(22—3)
Answer: W, where © # —3,z # 2,2 # 2

Question 1(viii) [Third one - labeled as (x)]

7 B 8
202 —x—6 322 —4x—14

Solution:
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Step 1: Factor denominators:

202 —x — 6= (22 +3)(x — 2)32% — 4z — 4 = (3x + 2)(z — 2)
Step 2: Rewrite:

7 8

2x+3)(z—2) (Bx+2)(x—2)

Step 3: LCD = (z — 2)(2z + 3)(3z + 2):

7(3z + 2) 8(2x + 3)

(x—=2)2z+3)Bx+2) (z—2)2x+3)(3zx+2)

Step 4: Combine numerators:

7(3x +2) — 8(2z + 3)
(x—2)(2x +3)(3z +2)

Step 5: Simplify numerator:

21z + 14— 162 — 24 = 52 — 10 = 5(z — 2)

Step 6: Cancel common factor (x — 2):

5(x —2) B 5

(x—2)2x+3)Bzx+2) (2z+3)3zx+2)

Answer: W@H?)’ where © #+ 2,2 # —%,x * —%

Summary Table

Class 10th Math - Exercise 5.2

Original Expression Simplified Form Restrictions
0 ERVEY z T
(i) T Nyt ks r# Y
(iii) / (v) o= s — w%@% —ﬁ ) xt—1,—2
(iv)/(vi) Pl e 2@:3;3;?;; v # ty
(vid) 8T T Ts w2 w2 v #1,2
(viii) 42y w§:452 T2y T F £2
(ix) w2+5w76 - 2:z2717a:+6 m?g?)m T F =3, 27%
(x) 2@3277176 - 312784@:74 m T #2,—3, _%

Key Techniques Used:

. Finding Common Denominators: Always factor denominators first

. LCD Method: Use LCM of all denominators

1
2
3. Combining Fractions: Add/subtract numerators after converting to LCD
4

. Simplifying: Combine like terms and cancel common factors
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5. Domain Restrictions: Exclude values that make any denominator zero
EXERCISE 5.2 (Continued) - Simplifying Rational Expressions
Question 1(ix)

T+ 2 x
2—x—12 2246x+9

Solution:
Step 1: Factor denominators:

22 —z2—12=(z—4)(z +3)2%> + 62 + 9 = (z + 3)?
Step 2: Rewrite:

T+ 2 x

(x—4)(xz+3) (x+3)?

Step 3: LCD = ()%

(x+2)
9

—

r+3) a(x—4)
()2

[ V)

Step 4: Combine numerators:

(x+2)(z+3) —z(x—4)

Step 5: Expand numerator:

(22 + 52+ 6) — (2? —4x) =22 + 52 + 6 — 2% + 42 = 9z + 6 = 3(3z + 2)

Answer: 96—;“6 = 3<3<3)C;2), where x # 4,z # —3

Question 1(x)

1 1 1
x2—4x+3+x2—3x+2_az2—5x+6

Solution:
Step 1: Factor denominators:

> —dx+3=(z—-1)(z—3)2?-3z+2=(r—1)(x —2)2®> =52+ 6 = (z — 2)(z — 3)
Step 2: Rewrite:

1 1 1

C—D@=3)  @-D@—2 @—2)x—3

Step 3: LCD = (z — 1)(x — 2)(z — 3):
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(x—2) . (z—3) (x—1)
(z—D(@-2)(z-3) (@—-1D-2)(z—-3) (z—1)(z—2)(z—3)

Step 4: Combine numerators:

(z—2)+(x—3)—(z—1)
G- —2)@—3)

Step 5: Simplify numerator:

r—2+r—3—x+1=x—4

. . r—4
Answer: m, where x 7& 1,273

Question 1(xi)

_|_
rT—Yy Yy—x
Solution:

Step 1: Note that y —x = —(z — y):

Step 2: Rewrite:

23 Y
T—y T—y
Step 3: Combine numerators:
23 P
r—y

Step 4: Factor numerator using difference of cubes:

? =y = (z—y)(2® + zy + ¢?)

Answer: 2% + xy + y?, where z # y
Question 2

3 2
Subtract —s— from 2&+z"43
242 (m2+2)2

Solution:

Step 1: Set up subtraction:
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223 + 2% 43 1
(z2+2)2 2+ 2

Step 2: LCD = (2% + 2)2:

20° +2° +3  1(2® +2)
(22+2)° (a2+2)°

Step 3: Combine numerators:

223 + 22 + 3 — (2% + 2)
(22 +2)°

Step 4: Simplify numerator:

203 + 22 4+3—22—2=2r3+1

225+1
(z2+2)"

Summary Table

Answer:

where all real numbers (denominator never zero)

Class 10th Math - Exercise 5.2

Original Expression Simplified Form Restrictions
(iX) 58251312 - x2+:é:c+9 91;6 % 7& 4,3
1 1 1 -4
(x) 24z 13 j 23012 725716 (171)(572)(173) r#1,2,3
. 3
(xi) g e a? + xy +y? T#y
2 % — % No restrictions
xr xr

Key Factorization Formulas Used:
1. Difference of Cubes: a3 — b3 = (a — b)(a® + ab + b?)
2. Quadratic Factoring: 22 + (a + b)x + ab = (x + a)(z + b)
3. Perfect Square: 22 + 2az + a® = (v + a)?

Complete EXERCISE 5.2 Summary (All Parts)

Part Simplified Form
(M) =

.. 5x

(ii) 18(2;—37;)

(i) /(¥) -
0/ e
Vil o

r—2

(viii) T

: 9
(ix) (Rl
(x) Rei8) 37
(i) i

4

(x) (arfl)(i72)(ac73)
(xi) % + xy + 3>
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Part Simplified Form
: 2z3+1
Question 2 z212)"
10
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